aIOLi : gestion des Entrées/Sorties Parallèles dans les grappes SMP by Lebre, Adrien & Denneulin, Yves
HAL Id: inria-00070484
https://hal.inria.fr/inria-00070484
Submitted on 19 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
aIOLi : gestion des Entrées/Sorties Parallèles dans les
grappes SMP
Adrien Lebre, Yves Denneulin
To cite this version:
Adrien Lebre, Yves Denneulin. aIOLi : gestion des Entrées/Sorties Parallèles dans les grappes SMP.
[Rapport de recherche] RR-5522, INRIA. 2005, pp.13. ￿inria-00070484￿
IS
S
N
 0
24
9-
63
99
   
   
 IS
R
N
 IN
R
IA
/R
R
--
55
22
--
F
R ap por t  
de  r ech er ch e 
Thème NUM
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
aIOLi : gestion des Entrées/Sorties Parallèles dans
les grappes SMP
Adrien Lebre — Yves Denneulin
N° 5522
Mars 2005
Unité de recherche INRIA Rhône-Alpes
655, avenue de l’Europe, 38334 Montbonnot Saint Ismier (France)
Téléphone : +33 4 76 61 52 00 — Télécopie +33 4 76 61 52 52
 
	 "!$#% & $  $'(')'*+ $+*'*, -+-./#%01& ∗
2%3 46587:9<;7:=,467?> @$AB7:C+D7E9,9,7:F,G85H9
IKJML(NPOQSRSTVUXWZY\[^]_L`NPO`[a\bcNPd(egfih:bMO`[j"egkmlnO]oTqprWMsrtSu
vowmxcxykze_]o{ZOegO`|}JcO`eg|}JcO~aB,zz:U Twme}[om::U6xwmzO6[
E6 ?KRSaze}wmaM{ackzNce_O%{ wmxMxcfi|(wm]_fkzaM[[g|fO(aE]gfhEbcO6[%cfkzkz:fO:|fN%w]gkzkz:fO: `(bZ]_ff[_O(aE]$O]$:d(acL`e_O`aE] {ZO6[hEbMwza:]gf]gd`[¡{ZOo{ZkzaMacd(O6[¢hEbcfMaMOo|O`[g[_O(aE]¢{ZOS|(e_km£]ge_OO`a%xcb["{ZOoNPkZ{ZO`[¡{ wz|(|(L`[¤xwme}wmL`O6[¤h:bMfMO(bce¢[_kzaE]"xMwze^]gf|(bcfO`eg[`ztobc¥xcegkzMd`NPwm]_fihEbcO`[S¦^kzbc]^§¨km©ª§«|kzegO­¬®kzb¦^xMwme}wmO`¤¯_°z±o¬Pk:aczbcO`NPO(aE]wmykze}{Zd`O`[{cwzaM[bca²|(kzaE]_O(¥\]_O³{ wz|`|L`[$kZ|(wzH´EfO(aMacO(aE][` wmlnkzbZ]gO(e¡O6[¢|k:aM[_f{Zd`egwm]_fkzaM["O]¡O`[r|k:aE]_e}wmfa:]gO`[¤fNPxkE[^d`O`[¢xMwme¡bca³O(a\´\fe_k:acacO(NPO`a:]r{Zf[^]_egfcbcdµ|(kzNPNPOo8 O6[n]rbcacOS:egwzxcxyOzj"bM[_fO`bce}[ wzxcxcegkZ|}JcO`[kzaE],d]_dKxcegkzxyk:[_d(O6[¶Sw|k:NPNbcaMwzbZ]_dK[g|fO(aE]_fhEbcOK{cwmaM[ OKcbZ]"{ wmNPd(fk:e_O`eO`[ xyO(e_©kzegNPwzaM|O6[kze}[{ wz|`|L6[KxMwme}wmL`O6[K¶®{cO`[r|}JcfO(e}[{Zfi[n]}wmaE]g[H[^YZ[^]_L`N®O6[{ZO |}JcfO(e}[rkzb+O(aM|(kzegO fce}wmfe_fO`[K{ O(aE]_egd(O6[}°m[^k:e^]gfO6[¡[_xyd`|fiwmfi[^d`O`[}­IkzbZ]gO©k:f[`|O6[[^k:bc]_fkzaM[ faE]_L(:e_O`aE]{cO`[$tSj"¯µxMbM[$kzbNPkzfaM[ k:bce}{ZO`[ N%wmfi[$[_bce_]_kzbc][_xyd`|fhEbcO6[$hEbcf¤acd`|(O`[g[^f]_O`aE]$bcacO|(kzacaMwzf[g[gwmaM|(OO¥cwz|]_Oµ{cOµ|}JMw:h:bMOS[^bMZ]_ff]_dµfaE]gO(egacOµwzb³NPk\{cL(Ozcs¡OSxMwzxcfO`e¢xcegd`[_O(aE]gOow[^k:bZ]gfk:a¦_wm¯_±u·f¬¸:bcaMOSfce}wmfegfO]gegwzaM[^xwmegO(aE]_O¡O],O¹³|(w:|Orxk:bce,O6[ w:|(|(L`[xMwme}wmL`O6[wzbZ¥|}JcfO(e}[ wmb[_O(faP{ bMacO¡:egwzxcxyOKWZTj p¢afaE]_O(eg´zO`aMwmaE],wmbaMf´:O`wmb{ZO6[xykzfa:]}[{ZO$|k:aM|O`aE]_e}w]_fkza\wz¯_±u·¯¡O¥Zxckzf]_O{ZO`[wz:kzegf]gJcNPO`[K{ p"aE]_egd(O6[}°zW\kze_]_fO`[KxMwzegwzL(O`[K[gwmaM[rxykzbceµwmbZ]}wmaE]K©ºwmfe_OwzxcxO`¶²{ZO`[»N®d6|(wzacf[_NPO`[{ZO.[_Y\aM|}Jcegkzacfi[_wm]_fkzaM[PfaE]_O`e^§¨xcegk\|(O`[g[^b[PO]O`a
[` wzxcxcbcYEwmaE]»[^fNPxcO(NPO(aE]+[_bceO6[³fa:]gO(e_©ºwz|(O`[[^]gwzaM{cwme}{q{ZOw%fcegwzfegfO®s¼H½z¾M¿zÀMÁ\ÂcÃz¿\¿zÄMÁzÅc¿\Æ:ÇcÁÈZÅÉËÊc¿EÁcÌzÂE½ZÃz¿\­Eu·O`[SxO`e^©k:e_N%wzaM|O6[kzZ]gO(a\bcO6[µwË´:O`| ackz]_egO$xcegkm]_kz]nY\xOwm]^]_O`f:acO(aE]oO`[KfNPf]_O6[o{Zbq[^YZ[^]_L`N®O{ZO$[^]_kZ|}Íwm:O{cf[^]gwza:]6
ÎÐÏÑ`(ÒgÓ:Ôº\²wm¯_±ufHZp"aE]ge_d`O`[­°mW\k:e^]gfO6[¡j¤wzegwzL(O`[`ZÕojrsµc:egwzxcxyOzMWZTqj,y[^YZ[^]_L(NPO{ZO|}JcfO(e}[
∗ ÖB×BØHÙ8ÚnÛ­Ú}ÜÝzÚ Þ«ØHÞ×«ßz×nànØHáËÞâÚ}ãËäÝ×à^Ú}âËÙº×âËáråËÙºæ}çº×«ØèéBê6ÖëìíiÖî ïêzð­ñî òyó¡ðñî ï·ñªë×«ØBô õ­ö÷Z×«ØyâËáråËÙºæ}çº×«ØBì\ñòyêSíiøôì\ì ×«Øñî ï·ñªë¤÷¨ùìZÚrú­ÙHÚ}åËåm×"ñû,òBü ýíþÿ­ÿ 
	 gÿ(÷¢Ú¡ÞnØHÞ¤á6ØHÜÝÜä8Þn×¤åmæ­áËÙÝ×^ä·×`åzÞnÙºÜ×nã(Ø8ÚgØ8Üæ­ã6ä_ù
 	  B-»"!$»-» +, 
	$r'·K 	#%01&
 `ÑcÓzÑz tµ[|bM[^]_O(e}[KbM[_O zegko[(Ekz]g[Kkz© [g|fO(aE]_f| wmxcxMfi|(wm]_fkzaM[ Mfk:k:zYzc|(fN%w]gkzkzzY::a\bM|(O6wmeKxcJ\YZ[^fi|([ `(¡JMwË´zOyO(O`aegOegf]_]_O`a]gkS©bcY$O¥Zxckzf],]_Jcfi[,O¥\]_e}ws¡j¢RxkrO(e¤wma{[^]_kze}wm:O¡|`wmxMw:|f]nYzIKJcfi[Í\faM{km©y[_km©ª]KwmegO¢b[^O6[ wzaM{|(e_O6w]gO`[J\bc:O®wzN®k:bcaE]g[µkm©K{cw]}wf]_J.]nYExMf|`wm,xMwme}wmO( ¯_°z±¼wz|`|O6[_[µxMw]_]_O`e_aM[`·W\O(´:O(e}wm f[g[_bcO`[`fÍzO¦nk:bZ]^§¨km©ª§«|k:e_O$fN®f]gwm]_fkza\¬®kze¦^O¹³|fO(aE]Sxwme}wmO`·faMxcbZ]­°kzbZ]gxcbZ] wz|(|(O`[g[«¬$wmegO`wz{cY³Í\ackaqfaw³kZ|(wz|(kzaE]_O(¥E]ºkza.WcTqjackZ{ZO6[©kzeSO¥cwmNPxcO6MJMwË´:O ]_kyO JMwmaM{cO6{³faw®{Zf[^]_egfcbZ]_O6{»O`a\´EfegkzacNPO(aE]K[^bM|}J+wz[rw|(b[n]gO(e6\IKJMOµOyO6|­]_f´zOk\|`wmyJMwme}{KwmegO©ºwz|(ff]_fO`[Jcfi|}J»egO`{Zb|O`{egO`[_xk:aM[_O]_fNPOSwmaM{»wz|(|(O`[g["|k:aM[^]_e}wmfa:]}[,kzaWcTqj²|k:bci{Packm]¢xMe_k´\fi{ZOkzxZ]gfN%wzMxyO(e_©kzegNPwzaM|O6[f]_J³egO`[_xO6|­]"]gk®s¡j¢R wmaM{acO(]¡k:e_ÍxykrO(e¤wË´wmfwzcOrfaPw|bM[^]_O`e`zW\O`´zO`egwz\[_kzbZ]gfk:aM[,JMwË´zOryO(O(a®xcegkzxyk:[_O`{\Y]_JcO[g|fO(aE]_f|K|k:NPNbcacf]nY]gkJwmaM{ZO]gJcO`[_OPf[g[^bMO`[`yfÍzO !"#"%$"'&)(#"%$*,+-*/.0$12*Pkze 34"#"%$"'576'8:9(<; ! /(<$*}cbZ]]_JMO(fe [_xyO`|f|Ptoj¢¯µfNPf]g[ xykze_]gwzcff]nYwmaM{egO`hEbcfe_O6[o:kEkZ{qÍ\ackO`{czOkm©¢]_JcO`fefaE]gO(egaMwmN®O6|}JMwmaMf[_N%[(BIKJcfi[SxMwzxO`eµxMe_O6[^O`a:]}[SwzaO¹³|fO(aE]¯_°z± fce}wmegYzywm¯_±u·f8©kzexMwzegwzO(Bwz|`|O6[_["]_kegO(NPkz]_Oµ[^]_k:egwzzO6[¤fa+WZTqj |bM[n]gO(e}[(EIKJMwmaMÍ\[¢]_k]_JcOWZTqj ÍzO`e_acO`M©O6w]gbce_O6[(EkzbMe"©e}wmNPOrkzegÍxMe_k´\fi{ZO`[xMwzegwzO(¯_°:±=f]_Jck:bZ]³fa:]gO(e_§8xMe_kZ|O6[_[_O`[®[_YEa|}Jce_k:acfi[_wm]_fkza²NPO6|}JMwmacfi[_NP[%w:[>¡O`µwz[%w[^fNPxcOqfaE]_O`e^©ºw:|OMw:[^O6{²k:a ]gJcO|(w:[_[_f|»RSQo¯0?/[^YZ[^]_O`N |`wm[«ÌÅc¿EÆ:ÊMÁE½z¾c¿zÀÁzÅc¿EÆEÇcÁmÈEÅBÉ6Êc¿\ÁZÌ:Âz½MÃm¿\­B±µbMeO¥ZxyO(egfNPO`a:]}[[_Jck ]_JMwm]]_JMOwm¯_±uf¡[_kzbZ]_fkzawzko[rbM[K]_k%w:|}JcfO`´zO xyO(e_©kzegNPwzaM|O |k:[_O]_k®]_JMOfNPf]}[km© ]_JcOegO(NPkz]_O[n]gkze}wm:Oµ[_Y\[^]_O`N
@BADCBÒ3EÏFG z²wz¯_±u·f8Zj¤wme}wmO`y¯_°:±c|bM[^]_O(e6MWZTqj,yÕojrsµFH fOWZY\[^]_O`N%[
 58)9 (  $/*/. (	 $/*
F.  ,$/*76 /. (<$/* 4 3"#""%$*  * "%$*   3F$/*  
   ' +   )K,
! #" Ñ Ï G ÓmÑ%$ºÏ " &
')( Ï " Ñ A+*Ñ A ,c WZY\[^]_L`NPO`[{ZO |}JMfO`eg[¤¦^j,wzegwzL(O`[n¬+              -c 1ufMegwzfegfO6[K{ p¢a:]ge_d`O`[­°mW\k:e^]gfO6[rj,wzegwzL(O`[             
&/. \ A " Ñ ZÑ0$HÏ " G  ?Ï G21\Ô<A 3M!4"]_bM{ZOxMe_d`fNPfaMwzfegO                 M  j¢e_faM|fxyO`[o{ZO iwP[^k:bZ]gfk:a+wz¯_±u·fµ              5
,)6qÏÑ A\®Ñ A\Ó87 " $9'A\>A:Ñ:$H<; Ô  " Ñ cÑ0$ºÏ " =
- tSeg|}JMf]gO`|­]gbcegO®                  >
- 1tSxcxyO(i[S½z¾c¿zÀ Á ÌÅZ¿\Æ:Ê Á~ÌzÂE½MÃz¿              ?
-  tSxcxyO( ÂcÃz¿\¿zÄ                  ?
- - tSxcxyO(·Åc¿\ÆEÇ                   ?
- 1tSxcxyO(ÈZÅBÉËÊZ¿                  @
3 E6 ÔÑ cÑ` AcCBµd`|(kzNPxyk:[_f]gfk:a+{ZO y|}JcfO`eg[r´\fiw8 wmxcxyO(·Åc¿\ÆEÇ~            @c 1Tj"¯¡¯_°:± ´Z[wm¯_±uf*                `
D/E F cG* G " %Ô AqÓzÏ " Ñ A+*Ñ A IH
=)( Ï " Ó:Ôº 0$HÏ " AEÑ®Ñ F cG*KJ¨Ñ6 A\ L
M y,% ¢$
uw:O`[^]_fkzaO¹³|`wz|O%{ZO6[p"aE]_egd(O6[}°zW\kze_]_fO`[O6[n]$bca xMe_k:cL`NPO®egd`|(bcege_O`a:]$wzb[_O(fa {ZO`[wzeg|}JMf]gO`|­]gbcegO`[ faZ©kzegN%w]_fihEbcO`[`
BµL`[S0@5N>\NO -PMfNPxcbZ]gwzf]¡O6[¤fNPf]}w]gfk:aM["{ZOxyO(e_©kzegN%wmaM|(Or´\fi["¶ ´\f[¢{Zb³[^YZ[^]_L`N®O{ZOµ[n]gk\|}ÍwzzOzj¢e_O6[_hEbcO-:wzaM[,xcbM[¤]}wme}{
O`8P,|k:aZMegN®Ow%{Zfi[_xMwmegf]gdO(aE]_egO$O`[SxO`e^©k:e_N%wma|O`[{cO`[oxyd(egfxcJcd(egfih:bMO`[o{ZO[n]gk\|}ÍwzzO O]wPxcbMf[g[_wzaM|Os¡j¡R {Zfi[^xykzaMfcOwzb³[^O`fa%{ZO6["ack:bc´zO`O`["wzeg|}JMf]gO`|­]gbcegO`[`:s¡O]¢d6|(wme_]"O`[^]"xMwze¢wmfO(bMeg["wzNPxcfMdoxwme¤O`[¢wzxcxcf|`w]gfk:aM["[g|fO(aE]_fhEbcO`["N®kZ{ZO`e_aMO`[ºcfk:k:zfO$NPkzd`|(bcwzfegOz|fN%w]gkzkz:fO:cxcJ\YZ[^fihEbcO{ZO6[oJMwzbZ]_O6[od(aMO(egzfO`[`?(` Sh:bMfO¥Zxckzf]_O`aE]SO]zd(aML(egO(aE]S{ZO`[hEbMwmaE]gf]gd`[|(e_k:f[g[_wzaE]_O`[K{ZO{Zk:acacd`O`[`QBSOxcbM[`cO`[KNPkZ{ZO`[o{· w:|(|L6[rxMwme}wmL`O6[rN®fi[O`aSRbc´\egO{cwmaM[|(O]nYExyO${ wmxcxMfi|(wm]_fkzawBO`|­]gO(aE]|(kzaM[_f{cd(e}wmcO(NPO(aE]8 O(¹%|`wz|(f]gd {cO`[[_Y\[^]_L`NPO`[{ZO$[^]_kZ|}Íwm:O`[K[^k:bM[^§l^w:|O(aE]}[(toMa+{· fbM[^]_egO(eo|(O`[rxcegkzxyk:[`EaMkzbM[wzkzaM[rwmawmY\[_O(eKbcaMOk:xd`egwm]_fkza»|(kzNPNbMacO|kza[^fi[n]}wmaE]¶egd`|(bcxd`e_O`e{ZO`[{Zk:acacd`O`[kze}[K{ bMacONbc]_fxcf|`w]gfk:axMwzegwzd(fi[^d`O{ZO N%w]ge_fi|O6[ ¸c|}JMwzhEbcOxcegkZ|O`[g[_bM[K{Zkzf]oe_d6|bcxyd(egO(e{ZO6[KxMwme_]_fO`[K[_xd6|fhEbcO`[{cOwegO`[g[^k:bce}|O¡{cf[^]gwza:]gO¡O`a©k:aM|­]gfk:a®{cb®{Zd6|k:bcxMwm:O¢xcegd`{cdMacf¨º|(kzkzacaMOzËfzaMOzTKu ±sU°TKu,±sUP0TKu ±sU°:sWVsru·¯_sµE(` uw»xcegO(NPfL(egO®wzxcxcegkZ|}JcO[_O®{cd`|k:NPxkE[^O®O(a{ZO(bc¥d]gwzxO6[®¸bca |(fO(aE]6·|}Jckzfi[^f,wmegcf]_e}wmfe_O`NPO(aE]`yegwzxMw]ge_fOO`[ {Zk:acacd`O`[O(akZ|(wmo{cO+N%wzacfL`e_O[_d`hEbcO(aE]gfO`OqwMa{ZOqN%w¥ZfNPfi[^O`ePH O¹³|(w:|f]_d:,ukze}[P{ bMacOq[^O6|kza{ZOxcJMwz[_Oz,fe_O6{Zfi[n]ge_fcbcOq[_O(kza²O{Zd6|k:bcxMwm:OµxMe_d6{ZdMaMfHZO`[{Zk:acacd`O`[wmbc¥³aQRbM{c[|(kzaM|(O(egacd`[`Ms¡O]^]gO]_O`|}JMacfhEbcO:c[^fNPfiwmfegO ¶iw®[_kzbZ]gfk:a+{ZOo¦^xcegO©O`|}JE]gfacm¬acd6|O6[_[_f]gO+{· bcaMO+xwme_]bcae_d6[^O6wmb²{cO+|(kzNPNbcaMf|`w]_fkza²xO`e^©k:e_N%wmaE]®O(a²´\bcO{ZOq{ZO+fNPf]gO(ePO`[P[^bMeg|(kXZ]}[fNPxkE[^d6[xwmeO]_e}wmaM[^©O(e_]Pe_O6{ZkzaM{MwmaE]P{cO`[%{Zk:acacd(O6[PO]»{ wmbc]_egOxMwze^]%bcaMOh:bwmaE]_f]_dq{ZONPd(NPkzfegO[_fzacf|(wm]_f´zOwMa {ZOxMwzfO(e³wzbZ¥xcegkzML`N®O6[µ{cO]nY\xyO¦^kzbc]^§¨km©ª§«|kzegO­¬­MRSacO®[_O`|(kzaM{cONPd]gJckZ{ZO%|kza[^fi[n]gO¶e_d6|bcxyd(egO(e{Zfe_O6|­]_O`NPO(aE]O(] ¶xMwze^]gfe {ZOP|}JMwzhEbcOxcegkZ|O6[_[_bM[$O`[{ZkzaMacd(O6[{Zd6[^fe_d`O`[`IkzbZ]gO©k:f[`O[_O(eg´zO`bce{Zfi[n]}wmaE]egO0Y(kzf]O(a?xwme}wmL`O%xcbM[_fO`bce}[$egO`hEbQZ]gO`[¶{Zf%yd`e_O`a:]}[k B[_O]}[$O]P{ZO{cf Bd(egO(aE]_O6[]}wmfO`[\[|O³]nYExyO»{ZO+|k:N®xykze_]_O`NPO(aE]wBO`|]_O»|(kzaM[_fi{Zd(e}wmcO(NPO`a:]$O`[xO`e^©k:e_N%wzaM|O6[]®O`a xcbM[{ZO%:d(acd`e_O`e{ZO`[ xcJMd(ack:N®L`acO`[{cO³|kzaMzO`[^]_fkza wmb acf´zO`wzb {cb[_YZ[n]gL(NPO%{ZOP|}JcfO(e}[`·s¡O`e^]gO`[`O6[${ZO`e_acfL(egO`[µ]gO`|}Jcack:k:zfO`[|(kzNPNPO»OvotS¯^Bk:b?O6[QµtµW egd`{cbcf[_O(aE]|(O`[xce_k:cL(NPO`[O(a?O(¥\xMk:f]}wmaE]{ZO6[$]gO`|}JcacfihEbcO`[{ d`hEbcffce}wmzO{ZO»egO`hEbQZ(]_O`[`s¡O`xO`aM{cwmaE]+O(O6[³egO`[^]_O(aE]»{ZO6[»[_kzbZ]_fkza[³kzaMd(egO(bM[_O`[PO`axcbM[»{ZOacd`|(O`[g[^f]_O`e{ZO6[³fa:]gO(egzfi|fO(i[³|k:NPxcO(¥ZO`[%xyO(egNPO]^]}wmaE]{ O¥Zxckzf]_O`eo]gkm]gwzO`NPO(aE]SO(bceµxkz]_O(aE]gfO`Hyp"ak:bZ]_egOzw%egd(xwme_]_f]_fkza{ZO6[S{Zk:acacd(O6[_[^bceµxcbM[^fO(bMeg[µ[^O`e_´:O(bce}[{ZO[^]_kZ|}Íwm:O`[|(kzNPxcO¥ZfO³wq|(kzege_O6[^xykza{cwmaM|(OPO(aE]_egO%´\bcO³kzzfihEbcO%O]´EbMO³xcJ\YZ[^fihEbcOz`Oz8P8 u·O`[wmxcxMfi|(wm]_fkzaM[bc]_ffi[_wzaE]{ZO`[[_|}Jcd`N%wz[{ wz|`|L6[ e_d6|bcege_O`aE]g[{ZO%N%wmaMfL`e_O%¶+kzxZ]gfNPfi[^O`e$O`[xyO(e_©kzegN%wmaM|(O`[Pº|(kzNPNPO%xk:bce$iwNbc]_fxcfi|(wm]_fkza { bcacO³N%wm]_egf|(O®xwmeO(¥\O`NPxcOËKxyO(bc´:O(aE]S[^Oegd(´:d(O(eKacO(]^]_O`NPO(aE]SNPkzfaM[KO¹³|`wz|OO(]oO(ac:O(aM{ce_O`eo{ZOackzNcegO(bZ¥»xMe_k:cL`NPO`[ºw:|(|(L`[o|(kzaM|(bce_egO(aE]}[(|(kzJcd`e_O`aM|O:z¦«©ºwzbZ¥\§8xMwze^]}wm:O­¬­`(­
a ìb ×^cKà_Ú}ànÜ ØHÞ"×^äºØæed6Ø8×nã(áË×¢Ýæ­ÙHä·âË×"Ý Ú}Ùºú­×"Ú}à^à^fnä ànæ­ãØ8Üú­áä8áËÙ·Ý Ú¡å6ÝáËåÚ}ÙØ âË×näåmÞ^ÙºÜå8gËÞnÙºÜih`á6×^äâË×¤äHØHæ(àkj}Ú}ú­×­ùlkm âÚgØ¨ÚKäºØ8ÙºÜåËÜãËúon¨ù
ïï ãpqeqerer
-    /(<$ 9$ ; 3$$* $  $	" ( 
RSa:egwzaM{%ack:NcegO{cO[_kzbZ]_fkza[¡xMe_O`aMwmaE]KO(a|(kzNPxZ]gOO`[K|(kzaM[_f{cd(e}w]_fkza["xcegd`|(d`{ZO`N®NPO`a:]Kd(aMkzaM|(d(O`[ ºNPwm]_d`e_fO(O6[rO]kz:f|(fO`O`[} w d]_do[_kzbMN®fi[¤¶w|(kzNPNbMaMwmbZ]gd[_|(fO`a:]gfyh:bMOzzIkzbZ]gO©k:f[`O6["[_Y\[^]_L`NPO`[,xcegd`[_O(aE]_d6[,xcegkzxyk:[_O(aE] bMacONbc]_f]_b{ZO{ZOo©kzaM|]_fkzacaMwzf]_d6["hEbcfM|(kzNPxcfhEbcOowzbM[_[_fccfO(a%O`["xcJMwz[_O`[¢{ZOo{Zd(´:O(kzxcxyO(NPO`a:]¢hEbcOiw N%wmfaE]_O(awmaM|(Oo{ZOS|O`e^]}wmfacO`[,xwme_]_fO`[{ZO6[Kwmxcxcfi|(w]gfk:aM[K[_|(fO`aE]_fhEbcO`[`+BµO xcbM[(\f[racd6|O6[_[_f]gO(aE]{ZOµxMe_kz©kzaM{ZO6[¡|(kzacawmfi[_[gwmaM|(O`[¡{ZO]_kzbc]_O`[rO`[K[_bcZ]_ff]gd`[K{ZO O`bcetSj"¯¡wmMa»{ O(a»]_fe_O`e¢bca:wmfa³N%w¥ZfN%wm8+BµOµaMkm]_egOSxykzfaE]r{ZO´\bcOzEO`[K|(wzegw:|­]_d`e_fi[^]_fih:bMO`["[_bcf´ËwzaE]_O`[r{Zk:f´:O(aE]WZ]ge_Oµxcegf[_O`[¡O(a|(kzNPxZ]_OP¸\faM{Zd(xyO(a{cwmaM|(O ´Efi[K¶´\fi[K{ZO`[riwmacEwmzO6[¡{cOµxcegkz:egwzNPNPwm]_fkza%xMwzegwzL(OH|k:N®NPOTqj"¯­cÕSj)H k:b»O(a|kzegO$s

 ­faM{Zd`xO`aM{cwma|Oq´\f[»¶.´\fi[³{ZO6[³[^YZ[^]_L`N®O6[%{ZO[^]_kZ|}ÍwmzO6[(,O(¹%|`wz|(f]gd{cO`[³w:|(|L6[PO(a fa:]gd(:egwza:]PO`[³wz:kzegf]gJcNPO`[®Mwz[_fih:bMO`[{ kzxc]_fN®fi[gw]_fkza[{ p"aE]_egd(O6[}°zW\kze_]_fO`[j¤wzegwzL(O`[`NPfacfNPf[_O(eH fa:]ge_b[^fkza ´\fi[¶q´\fi[${ZO»8 wmxcxcfi|(w]gfk:aO]´\fi[¶´\fi[{ZOwxciw]gO§8©kzegNPO{ O¥Zd`|(bZ]_fkzaBt |(OSlnk:bceµO(]$¶»ackz]_egO|(kzacaMwzf[g[gwmaM|(OzwzbM|bMa.[_Y\[^]_L`NPOacO®egd(xykzaM{.¶»|O6[kzZlnO6|­]_f©º[`·sµ O`[^]|O|(kzaM[^]gwm]hEbcfwNPkz]_f´zd O${cd(´zO`k:xcxyO(NPO(aE]o{ZOiwfcegwzfegO wm¯_±u·f·hEbcO ack:bM[Kxcegd`[_O(aE]_k:aM[{cwzaM[|O xMwzxcfO`e`wz¯_±u·fyO`[^]¡bcacOfce}wmfegfO{ p¢a:]ge_d`O`[­°mW\k:e^]gfO6[¢{Zfi[gh:bMO`[rfa|bMwmaE]¡xMbM[_fO(bce}[¡|(kzaM|(O(xZ]}[rd(N%wmaMwzaE]r{ZO6[¡wz:kzegf]gJcNPO`[r{ p¢aZ§]ge_d`O`[­°mW\k:e^]gfO6[oxMwzegwzL(O`[µ[_wzaM[SxykzbMe wzbZ]gwzaE]µegO`hEbcd(egfeµ¶bcacOPtoj"¯[^xyd`|(fhEbcO:j¤wze wzfO(bce}[(ywm¯_±ufd`fNPfacO®8 O`aM[^O`NcO{ZO6[K[^Y\aM|}JcegkzaMf[gw]gfk:aM[¤acd6|O`[g[gwmfe_O6[¤O]|k XZ]_O`bM[^O6[¡{MwmaM[¡O6[¡wz:kzegf]gJcNPO`[¡|kzO`|­]gf©º[¡O(afaE]gO(eg´zO(awmaE]¡wmb»acf´:O`wzb»{ZO`[¡xykzfa:]}[{ZO|(kzaM|(O(aE]_e}w]gfk:a·:uw[_bcf]_O {Zb+{ck\|(bcNPO(aE]KO`[^]Kk:e_Ewmacfi[_d(OS{ZOiwN%wmaMfL`e_O[^bcf´wmaE]_O®¸\bca+e_d6[^bcNPd [^b|(|faM|]K{ZO6[K[^k:bZ]gfk:aM[{Zfi[_xk:acfMO6[O(]"{ZO¡O(bMeg[ fNPf]gw]gfk:aM[MzbMe_OKwmb®[^O`fa®{ZO¡iw[^O6|­]_fkzaPZuw[_O`|­]gfk:aSxce_d6[^O`aE]_OrzkzMwzO`N®O`aE]ackz]_egOr[_YZ[n]gL(NPO`[O`[ow:[^xyO`|]g[rxcbM[K]gO`|}JcacfihEbcO`[[_kzaE]owmykze}{Zd6[¡O`aq[^O6|­]_fkza -cMuO`[KxcegO(NPfO(e}[re_d6[^bc]gwm]g[Kk:Z]_O`aEb[wË´zO`|Sackm]ge_O xcegkm]gkm]nY\xyO [_kzaE]xcegd`[_O(aE]gd`[KxMwzeO$[_bcf]_Ozy\Mt´ËwzaE]S{ZO$|k:aM|bcegOzZack:bM[Kxcegd`[_O(aE]_k:aM[(cwzb+[_O(faq{ZOiw®[_O`|]_fkza 5cM{cf´:O(e}[^O6[rwzxcxcegkZ|}JcO`[rMw:[^d`O`[[_bceP{ZO`[®|k:aM|O`xZ]g[xcbM[®kzb?NPkzfaM[®{Zf%yd`e_O`a:]}[N%wzf[®wËY:wza:]]_kzbmlnkzbce}[$xykzbce®cbZ]P8 wzN®d`fkze}w]gfk:a?{ZO`[xyO(e_©kzegNPwzaM|O6[{ZO6[p"aE]ge_d`O`[­°mW\k:e^]gfO6[(Zuw®xMwze^]gfO >|k:aM|bZ]S|(OxwmxcfO(eO(]S{Zd(´:kzfO xcbM[_fO`bceg[KxMf[^]_O6[Kxk:bceack:[r]gegwË´wzbZ¥¶®´zO`acfe6
  $P
uO`[wzxcxcf|`w]_fkza[qO¥Zxckzf]gwza:]{cO NPwzacfL(egO faE]_O`aM[_f´:O O6[[_Y\[^]_L`NPO`[q{ZO y|}JcfO`eg[{Zf[^]gwzaE]g[qk:a:]fNPxkE[^d²xcb[^fO(bce}[|(kzaE]_e}wmfaE]_O`[®{ZbcO6[%wmbZ¥²wzeg|}JMf]gO`|­]gbcegO`[®{ZO»]nY\xyOze}wmxcxyO{ bcacOxMwze^]PN%wmfi[®d(:wzO`NPO(aE]P¶ |(wzbM[_O+{ZO+O(bcePNPkZ{ZOq{ w:|(|(L`[xMwze^]gf|(bcfO`e`mj¢bM[_fO(bce}[,]_e}wË´wmbZ¥xce_d`fNPfawmfe_O6[,xk:e^]}wmaE]¢[^bMe"H wmawmY\[_O{ZO`[¡|k:N®xykze_]_O`NPO(aE]g[¤{ZO6[¤p"aE]_egd(O6[}°zW\kze_]_fO`[¤wzb%[^O`fa{ZO|O6[®k:zfi|fO(i[(O:m"ZeP¨,kzaE]xyO(egNPf[P{ZO{Zd6|kzbM´Eegfe®{ZO6[[g|}Jcd`NPw:[{· w:|(|L6[egd`|(bcege_O`a:]}[³¸,bcacO+NbM]gf]gbM{ZOq{ wz|(|(L`[®{ZO©ºwzfcO ]gwzfOO(]S{Zfi[lnk:faE]g[`s¡O]nY\xO{ZOegO`hEbQZ(]_O{ZfN®fa\bcO|k:aM[^fi{Zd`egwzcO`NPO(aE]rO`[KxyO(e_©kzegN%wmaM|(O`[K{Zbq[_Y\[^]_L`NPOkze}[gh:b O`O`[[_kzaE]O(aze}wma{ack:NcegOO(]{ZOPxcbM[(O(a xMwme}wmL`O: BSO`bZ¥.|`w]_d`zk:e_fO`[µxO`e_NPO(]^]_O`aE]{ZO³{ZdacfeO`[[_kzbZ]gfk:aM[]_O`a:]}wmaE]${ZOegd`{ZbMfegO O6[KxcJcd(aMkzNPL(acO6[{ZO|k:aczO6[n]gfk:a»O]S{· wzN®d`fkzegO(erO`[KxyO(e_©kzegNPwzaM|O6[¸cO6[[^YZ[^]_L`N®O6[K{ZO |}JcfO(e}[K{Zf]}["¦nj¤wzegwzL(O`[n¬O(]µO`[fMegwzfegfO6[o[_xd6|fiwmf[_d(O6[o{cwma[S|O ]nY\xyO{ wz|`|L6[(MuwPxcegO(NPfL`e_O[^k:bZ]gfk:aq|kza[^fi[n]gO$¶%xcegkzxyk:[_O(ebca.[^YZ[^]_L(NPO$|(kzNPxcO]|`wmxMwzcO {ZOzd`e_O`e¡O`[regO`hEbQZ]gO`[r{ZO(xMbcf[r8 wzxcxcf|`w]gfk:a|fO(aE]_O wmbZ¥`kzacO6[¡{cO [^]_kZ|}Íwm:OoxcJ\YZ[^fihEbcOzZuw[_O`|(kzaM{ZOµxkE[_[_fcff]_d[_O|(kzaM|(O(aE]_egO[_bceS8 d(iwmykze}w]_fkza{cO]gO`|}JcacfihEbcO`[µ´\f[gwmaE] ¶³egd`{ZbcfegO$OackzNcegO{ wz|`|L`[Sackza |k:a:]gf:bM[S[gwma[Sxykzbce wmbc]gwmaE]wz]gd(egO(eiwxykze_]gwzcff]_d{ZO6[owmxcxMfi|(wm]_fkzaM[`
 ! #" %$'&)(+*, -.0/1023-42655,57 98
uO`[owzxcxcegk\|}JMO`[|O`aE]_e}wmf[_d(O6[r|(kzNPNPO$Oxk:xcbciwmfe_O$Q H,WMacOegd(xykzaM{MwmaE]oxMwz[SwmbZ¥+O¥Zf:O(aM|(O`[KfNPxkE[^d`O`[xMwzeoO`[ack:bZ§´:O(O6[wmxcxcfi|(w]gfk:aM[ {cwma[ w|(w:{ZegOP{cO`[ ze}wmxMxO6[(BxcbM[_fO`bceg[[_YZ[n]gL(NPO`[o¦^xcbM[{Zfi[n]ge_fcbcd6[«¬PkzaE]d]gd³|kzaYbM[`Bj;: H¤W O058P¨Q H,WZx O>0P¡k:bO(aM|(kzegO=<j)H¤W O -Pr[_kzaE]{ZO6[[_kzbZ]_fkza[zkzMwzO6[ e_d`xO`e^]gkzegfd`O`[|(kzNPNPO³[^YZ[^]_L(NPO6[${ZO%|}JMfO`eg[S¦^xMwzegwzL§O`[n¬}p"a[` wzxcxcbcYEwmaE]S[^bMeobcacO$egd(xwme_]_f]_fkzaq{ZO`[S{ZkzacaMd(O`[µ[^bMeoxcbM[^fO(bMeg[O6[^xwz|O6[o{ZO[^]_kZ|}Íwm:O{Zf[^]_faM|]g[`Mf[Se_d6wmf[_O(aE]obcad6h:bMffMegwzzO³{ZO³8 O(aM[_O(NcO³{cO`[$egO`hEbQZ(]_O6[O]egd`{cbcf[_O(aE]wzfaM[_f"O`[xce_k:cL(NPO`[${cO»|k:aczO6[n]gfk:a·s¡O(e_]gwzfaM[[^YZ[^]_L(NPO6[xcbM[[_xd6|fhEbcO`[wmbc¥+p"aE]ge_d`O`[­°%W\kze_]_fO`[Sj¤wme}wmL`O6[O @M%@Zyz8P¨xcegkzxyk:[_O(aE]SO`axcbM[{ZO|O6[o]gO`|}JcaMfhEbcO6[S{ZOe_d`xMwme_]_f]_fkzaM[`M{ZO6[egkzbZ]gfaMO`[oO(¥Zxck:f]}wmaE]Swmb[_[_f·cfO(aO`[S´\bcO`[kz:fhEbcO6[ohEbcO$O$xciwz|(O(NPO(aE]SxcJ\YZ[_fhEbcO{cO`[o{Zk:acacd`O`[`Bs¡O]_]_OzO`[^]_fkzaxcbM[oMacO{ZO6[ wz|(|(L`[k4BegO{ZOPegd(O(O`[µxO`e^©k:e_N%wma|O`[`BIk:bZ]_O(©kzfi[(B8 fNPxcwzaE]gw]gfk:a{ wmxcxMfi|(wm]_fkzaM[ [g|fO(aE]_fhEbcO`[wË´zO6|{ZO®]gO(O6[wzxZ§xcegkZ|}JcO`[µxyO(bZ][( wË´zd`e_O`eK©ºwz[^]_fi{ZfO(bM[_OO(]µacd6|O6[_[_f]gOxMwze^©k:f[µ8 d6|egf]gbce_O{ZO®|(kZ{ZO{Zd6{Zfdz BSO®xcbM[(BO`[|k:a:]gegwzfaE]gO`[o:d(acd`e_d`O`[xMwze O6[µ:egwzxcxyO`[®Jcd(]_d(egkz:d(acd`f]gdzy]_k:d`egwzaM|O®wmbZ¥xwmacacO6[([_xd6|f|f]_d6[NPwm]_d`e_fO(O6[([_d`|(bce_f]_d:xwz[g[_wzzO¶8 d6|}JcO(O:,((|(kzaM{ZbMf[_O(aE]%¶{ZO6[NPkZ{ZL(O`[®{ZO+xcbM[®O(a²xMbM[®|k:NPxcO(¥ZO`[O]%{Zf¹³|(fO`[P¶w:{ZNPfaMf[^]_egO(e6uO+{ZO`e_aMfO`excegkmlnO(]]gO(aE]gwza:]P{ZOegd(xykzaM{ce_O$¶]_k:bZ]_O6[o|O6[O¥ZfzO`aM|O6[KO]SO$[^YZ[^]_L`N®O${cO |}JcfO(e}[u·bM[^]_egOz Oz8P8c¯« [( w]_]gwzeg{ZOwzbM[_[_fcfO(a¶®iwPxce_k:cd(N%w]gfhEbcO{ZO 8 O(¹³|(wz|(f]gd{cwmaM[rO`[w:|(|L6[¢xwme}wmL`O6[>hEb· wzbZ¥»|k:aM[_f{Zd`egwm]_fkzaM[¡xcbM[Kzd`acd(egfih:bMO`[r{ZO`[[_YZ[n]gL(NPO`[K{ZO|}JcfO(e}[rMwz[_d`[K[_bce{ZO6[wzeg|}JMf]gO`|­]gbcegO`[ N%w]gd(egfO`O`[xO`e^©k:e_N%wmaE]gO`[³]_O`|}JMackzkz:fO6[$voto¯^B e_d6[^O6wmbO¹³|(w:|O»|(kzNPNPO»hEbMwz{ce_fi|([`·NY\egfaMO]`(` TwzJMO(bcegO(bM[_O(NPO`a:]6y|(O[_YZ[n]gL(NPOO6[n] O(a|(kzbce}[{ZO{Zd`´zO`k:xcxO`NPO(aE]µO(]bca.ze}wmaM{aMkzNMe_O®{ZO$©k:aM|­]gfk:acaMwmf]_d`[µa· O`[^]xwz[O`aM|k:e_O kzxyd(e}w]gfk:acacO`Oz
? ôã æ(âËáËÝ×,ànæ­ãËã6×^à«Ø8Ú}ã(Ø Ý×¤ànÝÜ×^ãØì\áËäºØ8Ùº×¢Ú^Û×nà¢ï·ü,è ñºü×näHØA@æ­áËÙHã6Üiù
ñîïñªë
 58)9 (  $/*/. (	 $/*
F.  ,$/*76 /. (<$/* 4 3"#""%$*  * "%$*   3F$/*  
   * -426*,-.*7  "	 -
A ;;-4*,  1023-42655,57 
toMa²{ZO³egd`{cbcfegO³O`[{Zd(xyO(aM{MwmaM|(O`[$fd(O`[wmb?[_YZ[n]gL(NPO»{ZO»[^]_kZ|}Íwm:O³[^k:bM[^§l^w:|O(aE]$O(]wmbc:NPO(aE]_O`e$O»©ºwz|]_O(bMe{ZO³xykze_§]}wmcff]_d{ZO6[wmxMxcfi|(wm]_fkzaM[`xMbM[_fO(bce}[$fMegwzfegfO6[ O >E¤5Zr -c¤Zr0?c,+>0P8 kzaE]®d]_d+{Zd(´:O(kzxcxyd(O6[( TqkzfaM[faE]_egbM[_f´:O³O]®acOacd6|O6[_[_f]}wmaE]$xMw:[${ wz{ZNPfacf[^]_e}w]gfk:axMwme_]_fi|bcfL(egOz|(O]^]gO³NPd]gJckZ{ZO»|k:aM[_f[^]_O³¶NPO]_]_egO³O(a<RbM´EegO³{ZO6[$wmzk:e_f]_JcNPO6[ O¹P§|`wz|O6[Hwm:e_d`:w]gfk:ay°ËegO`|(kzbc´\egO(NPO(aE]°Ëegd§¨kmeg{ckmacaMwzaM|O`N®O`aE]¡{ZO`[µegO`hEbQZ]gO`[}owzb{ZO`[g[_bM[µ{cO`[|kzb|}JcO`[µ|fO`a:]gO`[{ZO`[[_Y\[^]_L`NPO`[{ZO|}JcfO(e}[ShEbcf:wme}{ZO`a:]µw%egO`[_xykzaM[gwmcff]gd${ZOiw%zO6[n]gfk:aqN%w]_d`e_fO(Ozp"a²%@@N>\c{cwzaM[SbMa[^k:bM|f { bMacf©k:e_NPfi[_wm]_fkza{ZO6[faE]_O(e_©ºwz|(O`[`cO$|kza[^k:e^]gfbcN Tqj"¯w%{Zdacf·O`[o[_xd6|f|(wm]_fkzaM[Tj"¯K¯_°z±O ?Z#P¨ys¡O$[n]}wmaM{Mwme}{+{cd`|egf]oO(aq{Zd]}wmf[oxcb[^fO(bce}[egkzbZ]gfaMO`[xO`e_NPO]_]gwza:]P{ZO»NPfO(bZ¥?wzxcxcegd(JcO`aM{ZO(eO6[$p"aE]ge_d`O`[­°mW\k:e^]gfO6[$xMwzegwzL(O`[$wzb²[_O(fa²{ZO`[xcegkzze}wmNPNPO`[Tqj"¯­,j"bZ§[_fO`bce}[PfNPxciwmaE]gwm]_fkzaM[%{cbNPkZ{ZL`Oqk:a:]%d(]_dqegd`wmfi[^d`O`[` O`[PxMbM[»|kzaMaEbMO`[%[_kzaE]³v±T¯_± O >E¡8PSO]6"xcbM[%egd`|O`NPN®O`aE]`TqO`eg|(bZ]_¯_±zOmP8 p"a²xMbM[®{ZOe_k:bZ]_facO`[[^xyd`|(fyh:bMO`[xO`e_NPO]_]gwza:]P{ZO»egd`|(bcxyd(egO(e{cO`[$faZ©k:e_N%w]gfk:aM[$xwme_]_fi|bcfL`e_O6[$´\fi[¶´\fi[{Zb [_YZ[n]gL(NPO%{ZO%[n]gkZ|}ÍËwzzO®[^k:bM[n§l^wz|(O(aE]`|(O`[fNPxciwmaE]}w]_fkza[µO(¥Zxck:f]gO(aE]${ZO(bc¥]_O6|}Jcacfih:bMO`[N%wlnO(bMe_O6[wzNPd(fk:egwza:]O6[xyO(e_©kzegN%wmaM|(O`[{MwmaM[O|k:aE]_O¥\]gO{ZO6[p"aE]ge_d`O`[­°mW\k:e^]gfO6[j¤wme}wmL`O6[³¸,OP¦ Bw]}w.W\fO(´\fac¬»O(]8 wzxcxcegkZ|}JcO®¦_I rkj"Jwz[_O`[n¬
O >0P¨·u" wmzk:e_f]_JMN®O¦Bµwm]gwW\fO`´\facm¬egd`{Zbcf]OPack:NcegOP{ZOPe_O6h:bZ]_O6[µ]_e}wmaM[_NPf[_O`[µxMwme bca|fO(aE]`·u¢ fi{Zd(O%|(kzaM[_f[^]_OP¶+O¥\§xckzf]_O`e³bca N%wz[ghEbcOq{ZOq|}JMfO`e³{ZdMaMfµwmb [_O(fa {Zb|kZ{ZO{ZOq8 wmxcxcfi|(w]gfk:a wMa {ZO]gegwzf]gO(e%xcbM[_fO`bceg[»wz|(|(L`[%{Zfi[ºlnkzfa:]}[xMwzebMacO»bcaMfhEbcO+{ZO(N%wma{ZO»egO`|(kzbc´\e}wmaE]_O:u" wmxcxMe_kZ|}JcO¦_I¡kz§8j"Jwz[_O`[n¬®O`[^]bMacO»]gO`|}JcaMfhEbcO+|kzO`|­]gf´:O,hEbcfK|kza[^fi[n]gO¶d6|}JMwmac:O(e®{ZO`[fac©kzegNPwm]_fkzaM[xcegd`wmiwmMO`N®O`aE]®wË´zO6|%8 O`aM[^O`NcO{cO`[®|fO`a:]}[wmMa²{ZO{Zd(]_O(egNPfaMO(e®wN®O`fO(bcegO[_kzbZ]_fkza{ wz|`|L6[(BµbcegwzaE]µiw»xcegO(NPfL(egOxcJwz[_OzBbcacO®e_d`xMwme_]_f]_fkzaO¹³|(w:|O{cO`[ wz|`|L`[µO`[^]${Zd]gO(egNPfacd`O`[yf¤O`aegd`[_bc]gObcaMO®egO`hEbQZ(]_OegO`|(kzbc´\e}wmaE]_Oxykzbce|}JMwzhEbcOxce_kZ|(O`[g[^bM[`Muw³[^O6|k:aM{ZO$d(]gwmxyO|(kzaM[_fi[n]gO$¶³egO`{Zfi[n]ge_fcbcO`eSwmbc¥|(fO(aE]g[wz{cd`hEbMw]}[(MO6[µ{Zk:acacd`O`[[_kzbcJwmf]_d(O6[(Bµd(xyO(aM{MwmaE] {cO®iw%]}wmfO%{ wz|(|(L`[`y|(O:O(acegO{· wzxcxcegk\|}JMOacOPegO`hEbcfO(e_]µxMw:[µk:cfEw]_k:fegO(NPO`a:]{ZOPNPw:[_hEbcO®{ZO|}JMfO`eg[xcbcfi[_hEbcO»¶|}JMwzhEbcO³wzxcxO`¡|(kzO6|­]_f©n O6[$faZ©kzegN%w]_fkza[$|k:aM|O`e_aMwzaE]$H O(aM[_O(NcO»{ZO`[e_O6hEbQZ]gO`[$[_kzaE]d6|}JMwmac:d(O6[(IkzbZ]gO©k:f[`y|(kzNPNPO O P,O$xMe_d6|fi[^O:|O6[µwzxcxcegkZ|}JcO`[o|(kzO6|­]gf´:O`[O`aczO`aM{ZegO(aE]µ{ZO6[SNPd`|`wmacfi[_N®O6[S{ZO®[^Y\aM|}JMe_k:acf[gw]gfk:aM[KkzaMd§egO(bZ¥s¡O`[[_kzbZ]_fkzaM[µxcegkzxyk:[_O(aE]{cf Bd(egO(aE]_O6[o]gO`|}JcaMfhEbcO6[µxyO(egNPO]_]gwmaE]{ wmNPd(fk:e_O`eµ{cwzaM[{ZO`[ |(w:[SxMe_d6|fi[Siw³:O`[^]_fkza{ZO6[p"aE]ge_d`O`[­°mW\k:e^]gfO6[¤j¤wme}wmL`O6[(EQod`wzacNPkzfaM[`zO(O`[¡acd`|(O`[g[^f]_O`a:]¡bcacOµ|(kzNPxcegd(JcO`aM[_fk:a®egfzkzbMe_O`bM[^Oo{cOµ|}JMw:|bcacOµ{ZO`[r[^bMZ]_ff]_d6[hEb· O(O6[xcegkzxyk:[_O(aE]$º|(e_d6w]_fkza{ZO ]nY\xyO`[S[^]_egbM|]_bcegd`[`c{Zdacf]gfk:aq{ZON%wz[gh:bMO${ w:|(|(L`[`.`(KO(axcbM[o{ wmbMzNPO(aE]_O`eo|k:aM[^f§{Zd`egwzcO(NPO(aE]¢Oo]gO(NPxM[K{ZOS{Zd`´zO`k:xcxO`NPO(aE]`\u·O6[¤©kza|­]_fkzaMaMwmf]gd`[¡Mwz[_fih:bMO`[¢{cb»[n]}wmaM{Mwme}{%Tqj"¯¤¯_°z± BÉmÂE¿zÅc¿EÆEÇ! "k:b#$%BÉzÂE¿ÈZÅBÉËÊc¿& "¡acO®©kzbcegacfi[_[_O(aE]wmbM|(bcacO%wmNPd(fkze}w]_fkza.xMwme e}wmxcxykze_]wmbZ¥wzxcxO`[ Åc¿\ÆEÇ! "Pk:bÈZÅBÉËÊZ¿' "®O]$wmb|(kzaE]_e}wmfe_OO(aMzO(a{Ze_O`aE]{cO`[[_bceg|(kXZ]}[{ZbcO6[wmbZ¥|(kzxcfO`[KfaE]_O`N®xyO`[^]_f´zO6[O(aE]ge_O O |(fO(aE]6cw®fMegwzfegfOO]oOackYEwmb·
( &       %+)'
BµO(xcbMf[xMbM[_fO(bce}[$wmaMacd(O6[(ackz]_egO%d`hEbcfxO%NPO`a:]gfk:acacO%8 fNPxk:e^]}wmaM|(O³{ZO%xcegO(aM{ce_OPO(a?|(kzaM[_fi{Zd(e}w]gfk:aO`[NPkZ{ZL(O`[$O]O`[rfa:]gO(e_©ºwz|(O`[¡wze_:O(NPO(aE]¢d(]gwmMfO`[K{cwzaM[¢iw|(kzaM|(O(xZ]gfk:a{ZOµackzbM´zO(O`[r[^k:bZ]gfk:aM[`ERSacOµ´:O(e}[^fkza»xMwme}wmd`fi[_d(OS{ bca+[^O`e_´:O(bceQ H,WO¥Zxckzf]gwzcOr¶µxMwme_]_fe,{ZOKw|k:bM|}JcO¡|(fO(aE]gOK[^]gwzaM{cwzeg{+O8>0P¨mwSxwme O¥ZO(NPxcOKd]_drxcegkzxyk:[_d(O:`j,kzbMeg[_bcf´ËwzaE] ackE[·]gegwË´wzbZ¥{cwzaM[,|O(]^]_OKN Z(NPO{Zfe_O6|­]gfk:a·ËackzbM[ ´:kzbckzaM[k4Begfe bcacO[_kzbZ]_fkzaO¹³|(w:|Orxk:bce,wµzO6[n]gfk:a{ZO6[p¢a:]ge_d`O`[­°mW\k:e^]gfO6[j¤wzegwzL(O`[O`a[` wmxcxcbMY:wmaE]bcacfih:bMO(NPO(aE][_bce O6[wmxcxyO(i[[n]}wmaM{Mwme}{c[ {ZOPw+cfcfkz]_JcL6h:bMO³sµs¡O(]^]gO³wmxcxcegkZ|}JcO®xO`e_NPO]${ wz[g[_bce_O`e wxykze_]gwzcff]_d${ZO ackz]_egO [_YZ[n]gL(NPO[^bMew%hEbMw:[^fB]gkm]gwzf]_d{ZO6[owme}|}Jcf]_O6|­]_bMe_O6[¡faZ©k:e_N%w]gfhEbcO6[(
) *0+ "+ -, -
5*7 *.+23*7-4 
RSacOq|(wme}wz|]_d`e_fi[n]gfhEbcO»©kzaM{MwmNPO(aE]gwzOq{ZO6[%wme}|}Jcf]_O`|]_bcegO`[PWZTqj¡[%O`[^]³h:bMOhEbcO`hEbcOq[_kzf]%Oack:NcegO+{cO+xMe_kZ|O6[_[_O(bMeg[hEbcf"iw+|kzNPxyk:[_Ozbca bcacfihEbcOPackY:wzb.|(kzaE]_e0/zO8 O(aM[_O(NcOP{ZO6[ d(´zL`acO(NPO`a:]}[ fd`[wzbZ¥¦^p"aE]_egd(O`[­°mWZkze_]_fO`[S|}JcfO(e}[«¬­BµwzaM[8 wzxcxcegkZ|}JcO%|iwz[g[^fihEbcO%{Zb]_e}wmf]_O`N®O`aE]{· bcaMO³e_O6hEbQZ]gOzO»|fO`aE]µ¦«]gegwzaM[^NPO(]n¬P[gw{ZO(N%wzaM{ZO³¶iwxMfO»{ p"aE]_egd(O6[}°zW\kze_]_fO`[{Zb ackYEwmbh:bMfoH O¥Zd6|bZ]gOqO]³egO(a\´zk:fOOqegd`[_bc]gw]³wzbxMe_kZ|O6[_[_bM[P|k:aM|O`e_aMdz BµwzaM[%O`[%wzeg|}Jcf]_O6|­]gbce_O6[®xMwme}wmL`O6[(,foO`[^]xyk:[g[^fcO{ wË´zk:fexMbM[_fO(bce}[oegO`hEbQZ(]_O`[Sd(N%wmawmaE]µ{ZO®{Zf Bd(egO(aE]}[SxcegkZ|O6[_[_bM[o|(fO(aE]g[wmb[_O(fa{ZOw»xcfO{· p"aE]ge_d`O`[­°mW\k:e^]gfO6[(TwzJMO(bcegO(bM[_O(NPO`a:]6|O6[${ZO`NPwzaM{ZO6[xO`bc´zO`aE] Z]_egOP]_e}wmf]_d`O`[ xMwzegwzL(O(NPO`a:]21%[_wzaM[wmawmY\[_O(e[_f¡{ZO6[ ]_O6|}JcacfihEbcO`[${cOP]nYExyO¦Bµwm]gw®W\fO`´\facm¬Skzb¦_I¡kj"JMwz[_O`[n¬S[^O`egwzfO`aE]r[_bM[_|(O(xZ]gfMO6[¡{ZOegd`{ZbcfegOoOµ]_O`NPxM[K{ZOµ|(kzNPxcd]_fkzazkzMwzHEtob+|kzaE]gegwzfegOz:w:O`[^]_fkza»xwme}wmL`O {ZO`[K{Zf´zO`eg[_O`[regO`hEbQZ(]_O`[r´w®{Zd(:egw:{ZO(erO6[KxO`e^©k:e_N%wzaM|O6[¢O`axcbM[{ZO[gw]gbce_O`e¡e}wmxMf{ZO`NPO(aE]rO ackY:wzb·\u·O:egwzxcJcfih:bMO%$fbM[n]ge_O|O$]nY\xyO{ZO|(kzNPxykze_]_O(NPO`a:]¸O]_O`NPxM[SaMd`|O6[_[gwmfegOxykzbMeSegd`|bMxd`e_O`eobcaq|}JMfO`eS{Zfi[n]}wmaE]{ZO» <k»¶xMwze^]gfe{ bcaack:NcegO$´wmegfwzcO{ZO$xcegkZ|O6[_[_bM[Swzb[^O`fa.{ bMaN Z(NPOaQRb{WZTqj w³d]_dNPO`[_bce_d:Bs¡O(]^]_OO¥Zxyd(egfNPO(aE]}w]_fkzaw+d]gd%O¥Zd`|(bZ]_d`O%[^bce iw+ze}wmxcxyOfi{Zxykm]{Zfi[_xk:acfMO³wzb.iwmykze}w]gkzfe_O¯^B  - ?+N%wz|}JMfacO6[ T¡f§7?SO(k:ac 0< Õ³wË´:O`|®|}JMwz|(bcacO:  <k³{ZO$votµT O]ofa:]gO(e}|k:acacO`|]_d`O`[KxMwzebcae_d6[^O6wmb+zf:wmMf]O]gJcO(egacO(]}­u" d(´wmbMw]gfk:a+wPd(]_dOyO6|­]_bMd(O$[_bcezcI-PO] ?
3 ìE×^ä,Ú}ä8åm×nànØHä3@æ­ãËâÚ×nã(Ø8Ú}á âË×«Û­Ú}ãØ54nØHÙº×råËÙºÜä,×nãànæ­ãËä8ÜâËÞnÙHÚgØ8Üæ­ã$åmæ­áËÙ,Ý ÚKànæ­ãËàn×nå6ØHÜæ­ãâ6×¡ä6 äºØ f
×nä âË×57àkg6Ü×^Ùºä m æ(âË×nÙHã6×^ä n¢ä8æ­ãØ ×nã98Ø8Üæ­ã6ãËÞnä âÚ}ãËä5: r<;0=ªù> è ×nÙºàná6Ø8ñºü Ú¢ÞnØHÞ"ÜãËànæ­ÙHåmæ­ÙºÞn×@?rá6ãË×,Û×nÙHäHÜæ­ã ànæ ×^ÙºànÜ Ú}Ý× âË×¢èòMñyÜãØ8Ü ØHáËÝÞn×¢Ö gÚ­èòñªæ­ãEùA òMÝáËä8Ü×náËÙºäÚ}åËåËÙºæ`àkg6×^ä ä8ÜÜÝ Ú}ÜÙº×^äyæ­ã(ØÞ«Ø8Þ¤åËÙºæ­åmæ­ä8Þn×nä@B:DC q6ðFE9CG=H: r<I0=ªùJ òMÝáËä8Ü×náËÙºäåÚ}ÙºØHÜ×nä âËáµãËæK6(Ú}áµåmæ­á6Û­Ú}ãØ,ä b ×
`Þnàná6Ø8×nÙÚ}á L4
× Üã6äHØ8Ú}ã(Ø^ù
ïï ãpqeqerer
5    /(<$ 9$ ; 3$$* $  $	" ( 
 0
 50
 100
 150
 200
 250
 300
40961024512128643216841
T
em
ps
 d
e 
co
m
pl
et
io
n
(s
ec
)
Granularite d’acces
(Ko)
1
2
4
8
1 desordonnee  
	
! 	" 

#$"&%(' )
#'
 	*,+-/.!021)03/
4
 	5
6 	87:9<;>=
 
?" @>!' 
A@
A
B"CDE	>F@>	 GAHA 
*I
" 	 G6"BA@'
!&KJ	A8	A@/
! 5
L $MN&
8 $	 A
O') 
AA@B"
E26F	,=
PQSR*T?U Bµd`|k:NPxkE[^f]_fkza{ bca+|}JcfO(eo{ZO%9<k
faM[^]gwma|O`[µ{ bcaqxcegkzze}wmNPNPOTqj"¯xyO(egNPO]^]}wmaE]µ{ZONPO]^]ge_OO(a Rbc´\egObcacO{Zd6|k:N®xyk:[_f]_fkza{Zb|}JMfO`eVzuwP:egwza\bcwze_f]_d{ZO6[owz|`|L6[¡´wze_fO{ZO${ZOP0Uµk®¶ -ETqkWmT Z`NPOP[_f¤bcacO%|(kzege_d`wm]_fkza[_O(NcO%wzxcxMwme}wË£i]_egOO`aE]_egO®iwze}wma\bciwmegf]gdO]$OPackzNcegO®{ZOPxcegkZ|O6[_[_bM[ |k:aM|O`e_acd6[(Back:bM[´:kzbckzaM[·lnbM[^]_Oµ©ºwmfe_OoegO(N%wzeghEbcO`e¡|k:NPN®O`aE]¡O`[¡xO`e^©k:e_N%wma|O`[¢[^k:a:]rfaE]gfNPO(NPO`a:]Kfd`O`[rwmb%ack:NcegOµ{ZO|fO`aE]g[¡xMwme_]_fi|fxMwmaE]¶ w{Zd6|kzNPxyk:[_f]gfk:a·rj,wze+wzfO(bce}[(riw {ZO`e_aMfL`e_O |kzbMe_yO.egd(´:L(OhEbcO xk:bceq{ZO`[wz|`|L6[[_bcxyd(egfO`bce_O ¶
Ë? USk"H O(a\´:kzf[_d`hEbcO`a:]gfO`O{ZO6[»egO`hEbQZ(]_O6[(¡O]+|(ON Z(NPO.{MwmaM[»O {Zd`[_kze}{ZegOz"O6[n]»xMbM[O¹³|`wz|O.h:bMOO]_e}wmf]_O`N®O`aE]»O(axwme}wmL`O{ZO6[egO`hEbQZ(]_O`[`zs¡Or|(kzaM[^]gwm] xyO(bc],[` O(¥ZxcfihEbcO(e,xMwzeO¡©ºwmf]¤{· bca®N%wmbc´wzf[kze}{ZkzaMaMwmaM|(O(NPO(aE],{ZO`[,{ZO`NPwzaM{ZO6[ {cb| /z]_dK{ZbP[^YZ[^]_L(NPO{ZOµ|}JcfO(e}[µ¸:kze}[_hEbcOµOµackY:wzb³{Zd(f´EegO ?egO`hEbQZ]gO`[¢O(a»xwme}wmL`O:zOµNPO(fO`bceKkze}{ZkzacawmaM|(O(NPO(aE]¢egO`hEbcfO(e_]Sµ{cd(xciwz|(O(NPO(aE]HwMaP{ZOKxciwz|O`e,OKxykzfa:]gO(bce"{cO¡y|}JcfO`e¤¶µ8 k4[^O(]¤{cOK{cd(N%wmegegwzzOË[^bMf´\fc{ZO ?O6|­]gbce_O6[,|kza[^d6|bZ]gf´:O`[`8Bwma[,OKxcfe_OK{ZO6[¤|(wz[`8 k:eg{ckzacaMwzaM|O`NPO(aE]O`[^][_bM[g|O`xZ]_fcO³{ O`aczO`aM{ZegO(e
nb X requete + 1 {Zd(xciwz|(O(NPO(aE]}[ O(axcbM[{ZO`[ nb X requete O`|]_bcegO`[`s¡O»|(kzNPxykze_]_O(NPO`a:]$xyO(bc] Z]ge_O³wzN®xMfMd»[_O(kzaO`[NPd`|`wmacfi[_N®O6[fa:]gO(egacO`[$O¥Zxckzf]_d`[$xMwmeO»[_Y\[^]_L`NPO³{ZO%|}JcfO(e}[` BµwzaM[ackz]_egOS|(w:[ [mOS|(fO(aE]¡Q H,W³{Zd`|(kzbcxyOS|}JMw:h:bMOe_O6h:bZ]_OSO(a³[_kzbM["w:|(|(L`[¢{cOS:USkwmbMzNPO(aE]gwzaE]¢wmfaM[^fMOµackzN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File d’attente I/O
SMP Client
(2)
(1)
File d’attente I/O
Noeud serveur
(3)
(1) Une première requête est transmise au système de fichiers.
(2) Elle est exécutée sur le périphérique de stockage rattaché.
(3) La réponse est renvoyée au client.
nécessaire que la prochaine demande soit présente au sein de la
Afin de maximiser l’utilisation du sous système de stockage, il est
file d’attente du serveur au plus tard à la fin de l’étape (2). Ainsi grâce
il est possible de déterminer une fenêtre de tir pendant laquelle un
ordonnancement plus efficace peut être analysé du coté client ;
le tout étant de transmettre dans les temps, la prochaine demande.
à la taille de la dernière demande délivrée et la charge du serveur,
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